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FOREWORD 


This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 
the Mining Techniques and Equipment Sectional Committee had been approved by the Mechanical Engineering 
Division Council. 


This standard was first published in 1977 and revised in 1994 and 2005. This revision has been undertaken to 
incorporate changes based on the experience gained in the implementation of the Indian Standard as also to 
incorporate the requirements of the other parts, for the ease of the user. 


This standard covers the general requirements for the various types of tub couplings and drawbars used to connect 
the mine tubs to form a train of tubs. 


This standard supersedes following parts of IS 8534 


(Part 2) : 1994 C-link and D-shackle type couplings — to be referred as TYPE A 
(Part 3) : 1994 R-shackle and Link type couplings — to be referred as TYPE B 
(Part 4) : 1994 F-shackle and Link type couplings — to be referred as TYPE C 
(Part 5) : 2005 Drawbars - to be referred as TYPE D 

(Part 6) : 1994 Hook and D-shackle type coupling — to be referred as TYPE E 


The changes incorporated in this revision are: 


a) amalgamation of the above parts, 


b) inclusion of one additional type of the tub coupling (Three Link Type Coupling — to be referred as 
TYPE F). 


Directorate General of Mines Safety (DGMS) is the Regulatory Agency of the Government of India in matters 
pertaining to occupational safety, health and welfare of persons employed in mines. This Standard has been 
prepared in consultation and in agreement with the statutory authorities under those rules. However, in case of any 
variance between the standard and circulars(s) of DGMS, the latter shall override the provisions of the standard. 


The composition of the Committee responsible for the formulation of this standard is given in Annex A. 


For the purpose of deciding whether a particular requirement of this standard 1s complied with the final value, 
observed or calculated, expressing the result ofa test or analysis, shall be rounded offin accordance with IS 2 : 1960 
*Rules for rounding off numerical values (revised)'. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


MINE TUB COUPLINGS AND DRAWBARS FOR 
USE IN MINES 


PART 1 — SPECIFICATION 
( Third Revision ) 


1 SCOPE 


1.1 This standard covers the dimensions, material, tests 
and general requirements for various types of couplings 
and drawbars used in mines for connecting mine tubs 
in a set of tubs and having a minimum safe working 
load of 50 kN. Table given at Annex B may be referred 
as a reference for safe working load of couplings made 
of different materials. 


1.2 This shall be applicable to all the types of Mine 
Tub Couplings and Draw Bars, as annexed to this 
standard and mentioned as Types A, B, C, D, E and F. 


2 REFERENCES 


The following standards contain provisions, which 
through reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. Title 
2102 (Part 1): General tolerances: Part 1 Tolerances 
1993 for linear and angular dimensions 
without individual tolerance 
indicators (third revision) 
4432 : 1988 Case hardening steels (first revision) 
5517 : 1993 Steels for hardening апа 
tempering — Specification (second 
revision) 


5616: 1982 Short link chain for lifting purposes 
general conditions of acceptance 
(first revision) 

1929 : 1982 Specification for hot forged steel 


rivets for hot closing 
Specification for 
requirements for welding 


general 


3 TERMINOLOGY 


For the purpose of this standard, the following 
definitions shall apply. 


3.1 Safe Working Load — The load used for the 
computation of stresses in the design ofa coupling and 
drawbar and is the maximum permissible drawbar pull 
from the haulage. 


3.2 Proof Load — The test load to which the coupling 
or any components of the coupling or drawbar is 
subjected to in the finished condition. 


3.3 Factor of Safety — It is the ratio of ultimate tensile 
strength to the safe working load. 


4 TYPES 


Mine tub couplings and drawbars shall be of following 
types: 


a) C- Link and D - Shackle type (Туре А); 

b) R-Shackle and Link type (Type B); 

c) F-Shackle and Link type (Type C); 

d) Drawbars (Type D) – 1) Lapped type and 2) 


Flat type; 


LAPPED TYPE DRAW BAR TYPE D 


D-SHACKLE 


Fic. 1A ASSEMBLY AND NOMENCLATURE TYPE А C-LINK AND D-SHACKLE ТҮРЕ 
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e) Hook and D - Shackle type (Type E); and 
f) Three Link Type (Type F). 

5 DIMENSIONS 


5.1 C - Link and D - Shackle Type (Type A) 
5.1.1 Assembly and Nomenclature 

See Fig. la. 

5.1.2 C — Link 

See Fig. 1b. 

5.1.3 D — Shackle 

See Fig. 1c. 

5.1.4 Pin of D — Shackle 

See Fig. 1d. 

5.2 R — Shackle and Link type (Type B) 
5.2.1 Assembly and Nomenclature 

See Fig. 2a. 


5.2.2 R — Shackle for Straight and Taper Locking 
Arrangement 


See Figs. 2b and 2c. 
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5.2.3 Link 
See Fig. 2d. 


5.2.4 Locking Pin for Straight and Taper Locking 
Arrangement 


See Figs. 2e and 2f. 


5.3F — Shackle and Link Туре (Туре C) 
5.3.1 Assembly and Nomenclature 
See Fig. 3a. 


5.3.2 F — Shackle for Straight and Taper Locking 
Arrangement 


See Figs. 3b and 3c. 
5.3.3 Link and Locking Pins 


Both for straight locking arrangement as well as for 
taper locking arrangement shall conform in all respects 
with 5.2.3 and 5.2.4 (R — Shackle and Link type). 


5.4 Drawbars (Type D) 
5.4.1 Lapped Type Drawbar 


The dimensions of lapped type drawbars shall be as 
given in Fig. 4a. The dimensions of end fitting of lapped 


SECTION 'A-A' 


Fic. ІВ C-LiNK CouPLING TYPE A 
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078.2 + 1 


209.1 + 2 WASHER 975 +2 
x 4 THICK 


@34+1 


Fic. ІС *D-SHAKLE TYPE А 


078.2 + 1 


+2 
. ` ЕЕ 26-0 
037.5%1.5, 
R40 WASHER @75 £2 
209.1 + : t 
a dui x 4 THICK 
y 


| 9 34 £1 


Fic. 1D PIN or D-SHACKLE TYPE А 
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STRAIGHT LOCKING 
ARRANGEMENT 


LINK 3621, 


26 WIDTH 
Байы R-SHACKLE 


FLAT TYPE DRAW BAR TYPE B OR PLATE 
I TYPE DRAW BAR, TYPE G 


515mm 


Pl? 360 


36 


Fic. 2B R-SHACKLE STRAIGHT LOCKING Fic. 2C R-SHACKLE TAPER LOCKING 
ARRANGEMENT ARRANGEMENT 
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Fig. 2D R-Link 


Fic. 2E LOCKING PIN FOR STRAIGHT LOCKING 
ARRANGEMENT 


Fic. 2F LOCKING PIN FoR TAPER LOCKING 
ARRANGEMENT 


Fic. 2 CoupLinG ТҮРЕ В 


type drawbars shall be as given in Fig. 4b and Fig. 4c. 
The assembly of lapped type drawbar end with end 
fitting Is given in Fig 5b. 


5.4.2 Flat Type Drawbar 


The dimensions of drawbar to be used with directly 
with tub coupling shall be as given in Fig. 4d. 


5.5 Hook and D - Shackle Type (Type E) 
5.5.1 Assembly and Nomenclature 

See Fig. 5a. 

5.5.2 D — Shackle 


The dimensions of D — shackles shall conform in all 
respects with 5.1.3 (C — Link and D — Shackle). 


5.5.3 Pin of D — Shackle 


The dimensions of Pins of D — Shackles shall conform 
in all respects with 5.1.4 (C — Link and D — Shackle). 


5.5.4 Hook 
See Fig. 5b. 


5.6 Three Link Type (Type F) 
5.6.1 Chain 

See Fig. 6a. 

5.6.2 Coupling Pin 

See Fig. 6b. 
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FLAT TYPE DRAW BAR, STRAUGHT LOCKING 
TYPE B PLATE TYPE ARRANGEMENT 


оло DRAW BAR, TYPE C 


INK 236 + 1 


47 


as DETAIL OF BORE 


--- 4041 8022 


FIG. 3B F-SHACKLE FOR STRAIGHT LOCKING Fic. 3C F-SHACKLE FOR TAPER LOCKING 
ARRANGEMENT ARRANGEMENT 


Fic. 3 CouPLING ТҮРЕ С 
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Nos. DRILLED HOLE FOR 20 @ RIVET 
QN TUB BOTTOM PLATE AT BOTH ENDS 
2 Nos. DRILLED HOLE FOR 
20 Ø RIVET ON SIDE 3 Nos. DRILLED HOLE FOR 30 Ø 
ANCKLE AT BOTH ENDS RIVETS ON TUB CROSS CHANNEL 


WELDED AT CONTACT WELDED AT CONTACT 
SURFACE SURFACE 


Fig. 4A Lapped Type 3" Drawbar 


HOLE TO BE DRILLED IN ASSEMBLY FOR SPLIT 


PIN 6.3X70 AS PER IS 549 ON ALL SIX FACES M WELDED AT CONTACT 


SURFACE 


Fic. 4C ASSEMBLY LAPPED TYPE DRAWBAR END WITH 
END FITTING 


a) D-SHACKLE 
Fic. 4B END FITTING FOR LAPPED TYPE DRAWBAR 


2 Nos. @20 DRILLED HOLE FOR RIVET 

QN TUB SIDE ANCKLE AT BOTH ENDS 
2 Nos. @20 DRILLED HOLE FOR RIVET 
ON TUB BOTTOM PLATE AT BOTH ENDS 


• 3 Nos. 230 DRILLED HOLE FOR 
RIVETS ON TUB CROSS CHANNEL 


ENLARGED DETAIL OF BORE AT 'A' 


Fic. 4D Fiat ТҮРЕ 3" DRAWBAR 
Fic. 4 CouPLING AND Draw Bar Tyre D (Сомтр.) 
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Nos. DRILLED HOLE FOR 20 2 RIVET 
ON TUB BOTTOM PLATE AT BOTH ENDS 
2 Nos. DRILLED HOLE FOR 
20 @ RIVET ON SIDE 
ANCKLE AT BOTH ENDS 


Nos. DRILLED HOLE FOR 30 0 
RIVETS ON TUB CROSS CHANNEL 


WELDED AT CONTACT WELDED AT CONTACT 
SURFACE SURFACE 


Fic 4E LAPPED ТҮРЕ 4" DRAWBAR 


HOLE TO BE DRILLED IN ASSEMBLY 
FOR SPLIT PIN 6.3X70 AS PER IS 549 WELDED AT CONTACT 
ON ALL SIX FACES SURFACE 


Fic 4G ASSEMBLY LAPPED TYPE DRAWBAR END WITH 
END FITTING 


a) D-shackle 

Fic 4F EnD FITTING FOR LAPPED TYPE DRAWBAR 

2 Nos. @20 DRILLED HOLE FOR RIVET 
ON TUB SIDE ANCKLE AT BOTH ENDS 


2 Nos. 220 DRILLED HOLE FOR RIVET 
ON TUB BOTTOM PLATE AT BOTH ENDS 


Nos. @30 DRILLED HOLE FOR 
RIVETS ON TUB CROSS CHANNEL 
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ENLARGED DETAIL OF BORE AT 'A' 


Fig 4H Flat Type 4" Drawbar 


Fic. 4 CouBPLING AND DRAWBAR ТҮРЕ D 
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HOOK 


D-SHACKLE 
TYPEA 


LAPPED TYPE 
DRAW BAR TYPED 


28 


Fic 6A DETAILS OF TUB COUPLING THREE LINK CHAIN 
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LECTRICALLY 
WELDED 


Omm,DIA. ROD 


293 


SELF LOCKING PIN 


SIMILAR TO TOP PIECE BUT 
KEY SLOT ON OPPOSITE SIDE 


L 
1 "j 


KEY WAY-11X6mm, 


JI] 
Е} 


FEMALE SEAT 


TRAPAZDIDAL PIECE 
(TOP & BOTTOM ) 


Fic. 6B DETAILS OF SELF LOCKING PIN, FEMALE SEAT AND TRAPAZDIDAL PIECE FOR TUB COUPLING ARRANGEMENT 


6 MATERIAL 


6.1 Couplings 


6.1.1 The material used for the manufacture of 
couplings except “С? type coupling shall be one of the 
following: 


a) Steel designation 20 C15 conforming to IS 
5517; 


b) Steel designation 20 Ni2 Cr2 Mo2 conforming 
to IS 4432; and 
c) Any other steel not inferior to those specified 


above with respect to properties required for 
duty conditions and approved by the Statutory 
Authority (in respect of use in Indian mines). 


6.1.2 Material used for Type C coupling shall be steel 
of designation 20 Ni, Cr, Mo, conforming to IS 4432. 


6.2 Drawbars 


The material used for the manufacture of drawbars shall 
be one ofthe following: 


a) Steel designation 20 C15 conforming to IS 
5517, 


b) Steel of designation 20 Ni, Cr, Mo, 
conforming to IS 4432, 
c) Anyother steel not inferior to those specified 


above with respect to properties required for 
duty conditions and approved by the Statutory 
Authority (in respect of use in Indian Mines). 


7 GENERAL REQUIREMENTS 


7.1 Each component of coupling and drawbars shall 
have static factor of safety of not less than seven. 


7.2. Forged components shall avoid sudden changes 
of section, thickness and /or shape. 


7.3 Forging shall be such that the fibre structure ofthe 
material is not transverse to the line of pull in couplings 
and drawbars. 


7.4 Every component of coupling and drawbar shall 
show good workmanship and finish and shall be free 
from defect, such as blow holes, cracks, slag inclusions, 
etc, and shall conform to the tolerances in accordance 
with IS 2102(Part 1). 


7.5 All holes shall be drilled or bored in axial alignment 
at one setting. 


7.6 The design and application of couplings and 
drawbars shall ensure straight pull through the axis. 


7.7 Тһе arrangement ofthe coupling and drawbar shall 
be flexible to provide easy movement oftubs on curves. 
They shall able to be securely attached to prevent 
accidental disconnection. 
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7.8 The arrangement of coupling and drawbar shall be 
such that there is no fouling when tubs are buffered 
together and there is no locking of tubs on curves. 


7.9 In determining the maximum number of tubs to be 
attached together by a particular type of coupling and 
drawbar arrangement to form a set of tubs on a given 
installation, due considerations shall be given to the 
following: 


a) Gradient of the track; 

b) Curvature of the track; 

c) Speed; 

d) Dynamic loading; 

e) Shock loading; and 

f) Frictional resistance of the track. 


7.10 Wherever necessary, electrical arc welding shall 
be done. Slag shall be carefully removed after each 
run of welding. The links shall be butt welded and shall 
be smooth. 


7.11 Any details required by the manufacturer or the 
customer, in addition to what is provided in this 
Standard with respect to drawings and/or text shall be 
decided mutually between the two. 


7.12 The mine tub couplings and braw bars for use in 
mines shall conform to the relevant provisions of mines 
act and circulars ofthe Statutory Authority, applicable 
as on the date of use. 


8 HEAT TREATMENT 


8.1 The couplings and drawbars with its end fittings 
after all forging and welding operations shall be 
hardened and tempered or normalized or normalized 
and tempered at suitable temperatures according to the 
steel used in the manufacture of drawbars. The 
following guide line may be followed: 


51 Desig- Norma- Harde- Temper- Quen- 
No. nation lising ning ing ching 
of  Tempera- Tempera- Tempera- Agent 
Steel ture ture ture 
°G °C °C 
1) 20C15 860-910 860-900 550-660 Water 
or oil 
ii 20Мі, 860-890 820-850 D — Water 
Сі; 
Mo; 


D Suitable temperature may be adopted so as to attain the optimum 
properties. 


8.2 Details of the heat treatment given to couplings 
and drawbar components shall be endorsed on 
certificate of test (see Annex A). 
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9 HARDNESS 


Hardness of each component of couplings and drawbar 
shall be as given below depending on the material used 
for manufacture of the components: 


Steel Designation Hardness 
BHN 
20C15 200 to 230 
20Ni, Cr, Mo, 250 to 280 
Other steels 220 to 270 
10 TESTS 


10.1 Tests for Chemical Compositions 


One percent of couplings/drawbars from each 
production batch of 200 or as agreed to between the 
purchaser and supplier, shall be tested for chemical 
composition. The couplings/drawbars shall conform to 
the composition specified in relevant standard. 


10.2 Tests for Microstructure 


One percent of couplings/drawbars from each 
production batch of 200 or as agreed to between the 
purchaser and the supplier, shall be tested for 
microstructure. The couplings/drawbars shall conform 
to the microstructure relevant to the material used in 
the manufacture of the components. 


10.3 Tests for Hardness 


Ten percent of the couplings/drawbars from each 
production batch of 200 or as agreed between the 
purchaser and supplier, shall be tested for hardness. 


10.4 Destructive Test 


One coupling/drawbar from each production batch of 
200 or as agreed to between the purchaser and the 
supplier shall be subjected to destructive test. The 
coupling/drawbar shall not show any sign of failure or 
deformation at any load less than seven times the rated 
safe working load. 


10.5 Proof Load Test 


One coupling/drawbar from each production batch of 
10, shall be subjected to a proof load of not less than 
three times the safe working load which it shall 
withstand without showing any permanent set. After 
removal of the proof load and determination of the 
permanent set (1f any), each coupling shall be tested 
for cracks, etc, by magnetic particle test. In case of 
failure of the coupling/drawbar in proof load test 
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another coupling/drawbar from the lot shall be tested 
and in case of failure in the subsequent test, also all 
couplings from the lot shall be rejected. 


11 CERTIFICATE 
EXAMINATION 


OF TEST AND 


The supplier shall provide certificates of test and 
examination in the form shown in Annex A with every 
consignment of coupling/drawbars. The certificate of 
test shall also indicate the particular of heat treatment, 
hardness of different components and the results ofthe 
tests carried out in accordance with 10.1 to 10.5. 


12 MARKING 


12.1 Each coupling and drawbar shall permanently and 
legibly be marked on a non-vital component with the 
following information: 


a) Manufacturer's identification mark; 

b) Safe working load, in kN; 

c) Type ofheat treatment given; 

d) Identification mark bearing with 
manufacturer's certificate of test and 
examination (see Annex A); and 

e) Yearof manufacture. 


12.2 The stamps used for marking shall be of 5 mm 
size. Care shall be taken that the indentation 1s neither 
too sharp nor excessive in depth. 


12.3 BIS Certification Marking 


The mine tub couplings and drawbars may also be 
marked with the Standard Mark. 


12.3.1 The use of the Standard Mark 15 governed by 
the provisions of Bureau of Indian Standards Act, 1986 
and the rules and regulations made there under. The 
details of conditions under which a licence for the use 
of Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian 
Standards. 


13 PARTICULARS TO BE SUPPLIED AT THE 
TIME OF ENQUIRY OR ORDER 


The following particulars shall be supplied at the time 
of enquiry or order: 


a) Type ofthe coupling/drawbar; 

b) Specification of material; 

c) Heat treatment desired; and 

d) Further tests or chemical analysis, if required. 
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ANNEX A 
[Clauses 12.1 d), 1, 10.1 to 10.5 and 11] 
PROFORMA FOR THE CERTIFICATE OF TESTAND EXAMINATION OF CLIP 


A) Particulars of destructive tests and proof load tests 


Identification Description | Quantity Load Applied During Proof Load Safe Working 
Mark Tested Destructive Tests Applied Load 
kN kN kN 


B) Particulars of heat treatment and hardness ..........................2...ш 
of different components of couplings/drawbars ........................2 2.  ..ш 
C) Particulars of chemical tests on different ....................................0О220.0. 24 
components of couplings/drawbars .................................2 ..4 4 ..и ЕҮЕНЕНГРІЗНЗ 
D) Particulars of microstructure tests on ............................................0...--..-- ҰҚ a... 
different components of couplings/drawbars .........................2.22. 2 .:ш 

We hereby certify that the couplings/drawbars described above comply in all respect with IS. 


S19 iate. si cce Ы: 


ANNEX B 
(С/аиве10.5) 


Table 1 Safe Working Load апа Proof Load for Different Types of Couplings and Draw Bars 


SI No. Туре of Couplings and Draw Bars Material Safe Working Load Proof Load 
kN kN 
(1) (2) (3) (4) (5) 
1) C - Link and D — Shackle Туре 20Ni;Cr;:Mo5 115 38.3 
ii) R - Shackle and Link Type 20C15 70 23:3 
20Nb Cr Mo, 115 38.3 
Mn; 85 28.3 
iii) F — Shackle and Link Туре 20C15 70 23.3 
20Nb Cr Mo, 115 38.3 
Mn; 85 28.3 
iv) Draw Bars 20C15 70 23.3 
1) Lapped Type 20Nb Cr Mo; 115 38.3 
ii) Flat Type Mn; 85 28.3 
20Mm 85 28.3 
v) Hook and D-Shackle Type 20C15 70 23:3 
20Nb Cr Mo; 115 38.3 
Mn; 85 28.3 
vi) Three Link Type 20C15 70 23.3 
20Nb Cr Mo; 115 38.3 
Mn; 85 28.3 
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ANNEX C 
(Foreword) 
COMMITTEE COMPOSITION 
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Central Mechanical Engineering Research Institute, Durgapur 
Central Mine Planning & Design Institute Ltd, Ranchi 
Central Institute of Mining and Fuel Research, Dhanbad 
Eastern Coalfields Limited, Sanctoria 
Eimco Elecon (India) Limited, Vallabh Vidyanagar 
Hindustan Copper Ltd, Kolkata 
Hindustan Zinc Limited, Udaipur Udaipur 
Indian Chain Private Limited, Kolkata 

Kolkata 
Mahanadi Coalfields Limited, District Sambalpur 
Manganese Ore (India) Limited, Nagpur 


Nanda Millar Co, Kolkata 


National Aluminium Company Limited, Bhubaneswar 


National Mineral Development Corporation Limited, Hyderabad 


Neyveli Lignite Corporation, Limited, Neyveli 


Simplex Engineering and Foundry Works Private Limited, Bhilai 


South Eastern Coalfields Limited, Bilaspur 
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Southern : C.LT. Campus, IV Cross Road, CHENNAI 600113 2254 1216, 2254 1442 
2254 2519, 2254 2315 
Western : Manakalaya, E9 MIDC, Marol, Andheri (East) 2832 9295, 2832 7858 
MUMBAI 400093 2832 7891, 2832 7892 


Branches: AHMEDABAD. BENGALURU. BHOPAL. BHUBANESHWAR. COIMBATORE. 
DEHRADUN. DURGAPUR. FARIDABAD. GHAZIABAD. GUWAHATI. 
HYDERABAD. JAIPUR. JAMMU. JAMSHEDPUR. KOCHI. LUCKNOW. NAGPUR. 
PARWANOO. PATNA. PUNE. RAIPUR. RAJKOT. VISAKHAPATNAM. 
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